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Abstract 
To determine if the classical conditioning of fear was re-
sponsible for the facilitative effects of prior exposure to CS-shock 
pairings, 2 groups of 48 rats were given either 25 light-tone and 
shock pairings or 25 light-tone presentations only. One-half of the 
Ss in each of these groups were injected with 1.5 cc/kg of alcohol 
5 minutes prior to the pretraining procedure, while the remaining 
Ss were injected with 1.5cc/kg of physiological saline. 24 hours 
after initial treatment one-half of the Ss received 90 avoidance con-
ditioning trials under the same drug state as during prior training, 
while the remaining ~s were tested under the other drug condition. 
Results indicated that Ss which received prior CS-shock 
pairings responded faster and learned the avoidance task more read-
ily then Ss given only prior CS presentations. In addition, ~s 
which received saline during prior CS-shock exposure responded 
more rapidly during the first 5 and last 5 trials than did Ss who 
either received alcohol during prior CS-shock exposure, or Ss who 
received alcohol or saline and only prior CS presentations. More-
over, Ss whose initial treatment consisted of prior CS-shock expos-
ure with saline made more avoidance responses during the first block 
of 30 trials, and made the first avoidance response and 3 consecutive 
avoidance responses earlier than Ss in each of the other groups. 
These results were taken to indicate that prior CS-shock exposure 
results in the conditioning of fear to the CS, thereby motivating 
escape from the CS. Escape from the CS reduces the fear, thus re-
inforcing the avoidance response. 
The present study also indicated that administration of 
alcohol during avoidance training increased the inter-trial response 
rate, but decreased the avoidance response rate. These results 
were interpreted as further support for the hypothesis that fear 
motivates, and that fear reduction reinforces the avoidance response. 
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Chapter 1 
Statement of Problem 
In the two factor theory of avoidance learning advanced by 
Mowrer (1960, 1967) and Rescorla and Solomon (1967) it is main-
tained that components of classical conditioning and instrumental 
learning are involved in the acquisition of an avoidance response. 
According to this notion, fear is classically conditioned to the 
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CS during the early trials of avoidance training. During the later 
trials fear is reduced by the instrumental response of escaping 
from the CS and hence the avoidance response is reinforced. 
Rescorla and Solomon (1967) have derived several predictions 
from two factor theory including one which states that there should 
be a facilitation in the acquisition of the avoidance response 
following exposure to separately conducted Pavlovian procedures 
employing shock. Several investigators (e.g., Baum, 1969a; 
DeToledo & Black, 1967; Overmier & Leaf, 1965; Slotnick, 1968) have 
in fact found that Ss given prior CS-shock pairings (classical con-
ditioning) learned an avoidance response more readily than Ss given 
no such prior training. The superior performance in Ss given prior 
CS-shock pairings has been interpreted to be a function of fear 
being classically conditioned to the CS during prior training. As 
such, the subsequent avoidance task merely involves the acquisition 
of the correct instrumental response. If this is in fact what does 
occur, then it follows that if the fear is reduced or eliminated 
during prior training, the avoidance task should not be acquired as 
readily as when no such interference is introduced. The present 
study is an attempt to retard the acquisition of the avoidance re-
sponse by using ethyl alcohol to suppress the conditioned fear 
during prior classical conditioning. Since the present study dealt 
with both two factor theory and the use of alcohol as a fear de-
pressant, the research on these topics relevant to the present pro-
blem are reviewed in the next two sections. The introduction is con-
cluded with a final section in which specific hypotheses tested are 
stated. 
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Two Factor Theory 
Drive reduction theorists (e.g., Hull, 1952, p.lll) have 
maintained that the motive or drive operating in avoidance learning 
is produced by the aversive UCS. Accordingly, termination of the 
UCS serves to reinforce the avoidance response. However, a success-
ful avoidance response precludes the occurence of the UCS, thus 
eliminating the drive as well as the basis for reinforcement of the 
avoidance response. As such it is difficult to explain how the 
avoidance response is maintained (Cofer & Appley, 1965; Herrnstein, 
1969) unless an internal drive state, such as that suggested by 
Mowrer (1960) is postulated. 
Mowrer (1960, 196?) has stated that an organic need, such 
as pain, or the anticipation of an organic need, such as fear, is 
capable of motivating the organism. Consistent with the Hullian 
notion of drive reduction, Mowrer, (1960) has postulated that a 
habit can be acquired when either of these specific factors was re-
duced. With reference to the avoidance conditioning paradigm, he 
has postulated that in the early stages of avoidance training the 
UCS elicits pain and fear. With continued pairings of the CS and 
UCS, fear becomes a classically conditioned response to the CS and 
hence serves to motivate escape from that stimulus. Escape from 
the CS (i.e., an avoidance response) reduces the fear and thereby 
the avoidance response is reinforced. According to this position 
then, 5 learns to escape from the CS by reducing fear, and in doing 
so he avoids the UCS (Feather, 1963; Rescorla & Solomon, 1967; 
Solomon & Wynne, 1964). Based on this analysis, successful avoi-
dance lea rning involves two processes; (a) the acquisition of 
fear through classical conditioning, and (b) the reduction of pain 
and fear via an instrumental response. 
Consistent with Mowrer's position, other two factor theor-
ists have assumed that any established principle of Pavlovian con-
ditioning should apply to already established or to-be-established 
instrumental response. For example, it has been argued tha t if Ss 
are given prior training in which a CS (e.g., light) i s con s istently 
paired with a UCS (e.g., s hock), s uch that fear i s conditioned to the 
CS, the n a subsequent avoidance task should involve only the learn-
ing of the correct instrumental response. There are howev e r a 
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number of studies in which it has been found that prior exposure to 
a CS and inescapable shock interfered with su~sequent escape train-
ing (e.g., Carlson & Black, 1960; Dinsmoor & Campbell, 1956a, 1956b; 
Seligman & Maier, 1967) or avoidance training (e.g., Baron, 1959; 
Overmier, 1968; Overmier & Seligman, 1967; Weiss, Krieckhaus & Conte, 
1968). 
Several hypotheses have been suggested to account for the 
results of such studies. For example, one such hypothesis suggests 
that responses such as rearing or freezing are learned during prior 
training, and that these responses are incompatible with those nec-
essary for avoidance learning (Brenner & Goesling, 1970; Brown & 
Jacobs, 1949; Dinsmoor & Campbell, 1956a, 195Gb; Kent, Wagner & 
Gannon, 1960; Mullin & Morgenson, 1963; Weiss et al., 1968). A 
second hypothesis, proposed by Baron and Antonitis (1961) and suppor-
ted by Baum (1969b) and Weiss et al., (1968) suggests that prior ex-
posure to CS-shock pairings results in an increased emotional state 
which is so great as to interfere with avoidance learning. Thirdly, 
Walters (1963) has suggested that S adapts to the shock during prior 
training and reacts with decreased responsivity on further encounters 
with that level of shock. Finally, it has been proposed that the in-
terference may result from the acquisition of "helplessness" during 
prior exposure to the CS-shock pa1r1ngs. That is to say, S learns 
that he cannot escape or avoid the UCS (Overmier, 1968; Overmier & 
Seligman, 1967; Seligman & Maier, 1967; Smith, Cohen & Turner, 1968). 
In contrast to the above mentioned studies, a number of 
experiments have indicated that preliminary exposure to Pavlovian 
procedures can facilitate; (a) to-be-established instrumental be-
havior (Baum, 1969a; Brown & Jacobs, 1949; Brookshire, Littman & 
Stewart, 1961; Brown, Kalish & Farber, 1951; Carlson & Black, 1960; 
DeToledo & Black, 1967; Kurtz & Pearl, 1960; Overmier & Leaf, 1965; 
Slotnick, 1968; Walters, 1963; Zielenski & Soltysik, 1964), (b) al-
ready established instrumental behavior (Baum, 1965, 1967, 1969a; 
Brogden, 1970; Bull & Overmier, 1968a, 1968b; Gilbert, 1970; Grossen 
& Bolles, 1968; Kamano, 1968; Martin & Reiss, 1969; Dvermier & Leaf 
1965; Rescorla, 1966, 1967, 1968; Rescorla & LoLordo, 1965; Solomon 
& Turner, 1962; Weisman & Litner, 1969a, 1969b), and (c) resistance 
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to extinction of the classically conditioned fear response (Desiderata, 
1964; Desiderata, Butler & Meyer, 1966; Kalish, 1954; McAllister & 
McAllister, 1962a, 1962b, 1963, 1965, 1968). 
There appear to be three basic differences between those st-
udies supporting two factor theory and those which do not. Firstly, 
in the case of Pavlovian procedures influencing already established 
instrumental behavior, it seems that if Ss were given prior in-
strumental training, then any interference established through sub-
sequent classical conditioning was negated (Weiss et al., 1968). 
These authors have suggested that this may be a result of competing 
responses, such as freezing, not occuring as readily if Ss are 
given prior instrumental training. 
A second factor differentiating those studies which support 
the two factor position and those which do nat, is that in the 
studies indicating that Pavlovian procedures can interfere with to-be-
established instrumental behavior, a substantial delay was introduced 
between prior CS-shock exposure and subsequent avoidance training. 
Several hypotheses have been suggested in order to explain why such 
a delay should facilitate avoidance learning. Firstly, it has been 
proposed that fear, which is acquired during prior training has an 
opportunity to incubate during the delay, and subsequently it can 
energize avoidance responding (Bindra & Cameron, 1953; Kamin, 1957a). 
Secondly, it has been suggested that the stimulus generalization 
gradient becames flatter as a result of the delay, and consequently 
~responds non-differentially to a number of other stimuli, thus in-
creasing the probability that~ will make an avoidance response 
(Desiderata, 1964; Desiderata, Butler & Meyer, 1966; McAllister & 
McAllister, 1962a, 1962b, 1963, 1965, 1968; Perkins & Weyant, 1958; 
Thomas & Lopez, 1962). Finally, Baron & Antonitis (1961) have noted 
that during the delay interval there is an opportunity for the dis-
sipation of an emotional state which ordinarily interferes with per-
formance. The important point however is that prior CS-shock pairings 
facilitate subsequent avoidance learning if a delay between the two 
conditioning procedures is employed. Moreover, research by 
Desiderata~ al., (1966) and McAllister and McAllister (1963, 1965) 
has indicated that the optimum delay interval is 24 hours. 
A third factor differentiating those studies supporting the 
two factor position a nd those which do not, is that in the latter, 
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the procedures employed invariably led to the establishment of com-
peting responses. For example, Overmier (1968), Overmier and Selig-
man (1967), Seligman and Maier (1968) and Smith et al. (1968) all 
used Pavlovian harnesses during prior exposure to CS-shock pairings. 
Since S is incapable of moving while in the harness, the probability 
of the freezing response being conditioned to the CS increases. In 
fact, studies by Brown and Jacobs (1949) and Weiss et al. (1968) 
have demonstrated that by decreasing the probability of the freezing 
response occuring during prior training, the probability of S rap-
idly acquiring the avoidance response increased. 
In summary then, two factor theorists have postulated that 
avoidance conditioning involves both classical conditioning and 
instrumental learning. Support for this hypothesis has come mainly 
from studies which involve two distinct phases; i.e., Pavlovian fear 
conditioning followed by avoidance training. Presumably, the fac-
ilitative effects of such a procedure indicate support for the two 
factor position. One shortcoming of this approach, however, is that 
it does not lead unequivocally to the conclusion that the CR's acquired 
during prior CS-shock exposure motivates the instrumental response. 
A large body of experimental literature exists which indicates that 
both humans and lower animals are capable of using general, non-
specific information acquired in one experimental situation in other 
learning situations (e.g., Harlow, 1949). The net effect of learning 
to learn in the present situation would be increased proficiency in 
the acquisition of the avoidance response following the Pavlovian 
training, a result not different from that predicted by two factor 
theory, but occuring for an entirely different reason. Specifically, 
the facilitative effects of prior CS-shock exposure could result from 
either the association of fear with the CS, or, more generally, as 
a result of ~s learning to learn. If the responses are acquired 
specifically and solely as a function of the classical conditioning 
of fear to the CS, then (a) it should be possible to reduce or 
eliminate these CR's, and (b) in such a case the facilitative effects 
of the prior training will be lost. One purpose nf the present ex-
periment was an attempt to evaluate these possibilities. The next 
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section includes the rationale under which the study was conducted. 
Alcohol ~ ~ fear depressant 
One approach to the problem just specified would be to use 
a drug which will eliminate or reduce the effectiveness of the con-
ditioned fear response, and at the same time will not interfere with 
the experiences in which learning-to-learn are involved. Alcohol 
(ethanol), which is classified as a CNS depressant, is one such drug. 
It has been found to decrease number of avoidances in an avoidance 
task (Berger, 1969; Kaplan, 1956), while increasing distance run 
and decreasing latency in an approach-avoidance task (Conger, 1951; 
Freed, 1967, 1968a, 1968b; Masserman & Yum, 1946). It is believed 
that this is due to the fact that alcohol acts in reducing fear 
associated with the experimental situation (Cofer & Appley, 1965; 
Miller, 1956). 
Three strategies have generally been employed in order to 
ascertain whether or nat alcohol reduces fear. The first of these 
has concerned itself with the effects of alcohol an instrumental 
avoidance responding. It has been found that Ss treated with alcohol 
made fewer avoidance responses compared with Ss treated with saline 
(Berger, 1969; Kaplan, 1956; Pawlowski, Dannenberg & Zarrow, 1961). 
Moreover, Ss treated with alcohol took longer to react to the CS in 
a bar press avoidance task (Scarborough, 1957), pole climbing 
avoidance tasks (Berger, 1969), and in extinction of a shuttle box 
avoidance task (Baum, 1969b). In addition, Scarborough (1957) noted 
that Ss treated with alcohol kept the bar depressed for shorter 
periods of time, and also extinguished a bar press avoidance task fas-
ter than Ss given saline. In order to determine whether these results 
were a function of some deterioration of the retention of the learned 
response, Scarborough (1957) required Ss previously treated with 
alcohol or saline to relearn the avoidance response. The results 
of this experiment indicated that alcohol acted by reducing fear, 
and in no way interfered with the retention of the learned response. 
Contrary evidence has been presented by McMurray and Jacques 
(1959), who found that lmg/kg of alcohol did not affect avoidance 
responding. In addition, Wa llgren and Savolainen (1962) found tha t 
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alcohol affected latency of escaping from the CS, but not the number 
of avoidances made. However, in both of these studies the avoidance 
response had previously been firmly established, and the dosage of 
alcohol used was relatively small. Consequently, the possibility 
exists, as both Freed (1968a) and Miller and Barry (1960) have noted, 
that alcohol is not effective in reducing fear if the fear reaction 
is too great, or if the avoidance response is too well established. 
To add some credence to this suggestion, Wallgren and Savolainen 
(1962) have reported that Battig and Grandjean found that lmg/kg of 
alcohol did reduce avoidance responding in rats trained to a 
criterion of 50% correct responding. Therefore, even in light of 
~ 
this contrary evidence, it seems safe to conclude that alcohol is 
effective in reducing avoidance responding if the dosage is of a 
sufficient level, and if the fear reaction is not well established. 
A second line of investigation has started from a hypothesis 
suggested by Miller (1948, 1951), that a reduction in fear can serve 
as the reinforcement for the learning of new habits. Thus, if con-
sumption of alcohol produces a reduction in fear, then the con-
summatory response will be reinforced and hence increase in frequency 
during a subsequent free choice situation. Results in accordance 
with this hypothesis have been found by a number of investigators 
(e.g., Adamson & Black, 1959; Brown, 1968; Casey, 1960; Clay, 1964; 
Freed, 1967; Masserman & Yum, 1946; Powell, Kamano & Martin, 1966; 
Smart, 1965). 
Finally, the third approach to the problem is concerned with 
the effect of alcohol on behavior in an approach-avoidance situation. 
It has been shown that Ss placed in a conflict situation after in-
jection of alcohol ran greater distances and with shorter latencies 
than Ss treated with saline (Barry & Miller, 1962, 1965; Conger, 1951; 
Freed, 1967, 1968a, 1968b; Grossman & Miller, 1961; Masserman, 
Jacques & Nicholson, 1945; Masserman & Yum, 1946; Miller, 1956, 1960, 
1961; Miller & Barry, 1960). Conger (1951) demonstrated that these 
effects of alcohol in a conflict situation were a function of alcohol 
reducing the avoidance tendency while leaving the approach tendency 
intact. Moreover, studies by Grossman and Miller (1961), Miller and 
Barry (1960) and Smart (1965) have indicated that alcohol dec reased 
the avoidance tendency solely by diminishing fear, a nd in no way 
affected the strength of responding to the painful stimulus. 
In summary then, it is safe to conclude that alcohol re-
duces the fear associated with the experimental situation without 
affecting either the effectiveness of the UCS (Grassman & Miller, 
1961; Miller & Barry, 1960; Smart, 1965), or the retention of the 
learned response (Scarborough, 1957). 
Specific hypotheses tested 
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As stated earlier, the present study was an attempt to 
determine whether the classically conditioned fear response 
motivates instrumental avoidance responding. In order to do so, a 
factorial design was used. (See Figure 1.) 
It was hypothesized that if preliminary exposure to CS-
shack pairings results in fear being conditioned to the CS, then 
Ss given prior CS-shock exposure (group P) would learn the 
avoidance response mare readily than Ss given only prior CS pre-
sentations (group N). Conversely, a reduction or elimination of 
the fear ordinarily conditioned to the CS would result in a 
diminution of the facilitative effects of the prior CS-shock ex-
perience. Hence Ss injected with alcohol during prior CS-shock 
exposure (group PA) would nat learn the avoidance response as readily 
as ~s injected with saline during that same phase of the study 
(group PS), but just as readily as Ss who received only preliminary 
CS exposure and injected with alcohol or saline (groups NA and NS, 
respectively). 
It follows from the two factor position, that if the con-
ditioning of fear to the CS serves as the basis for the reinforce-
ment of the avoidance response, then any interference in the estab-
lishment of fear should likewise interfere with the rate of acquir-
ing the avoidance response. It was thus predicted that Ss injected 
with alcohol during avoidance training (groups PA' and NA') should 
nat learn the avoidance response as readily as Ss injected with saline 
during avoidance training (groups PS' and NS'). 
It was predicted that Ss in group P who receive saline 
during both prior training and avoidance conditioning should learn 
the avoidance task more readily tha n any of the remaining groups in 
P (i.e. groups PAS', PSA' and PAA'). 
Prior training: 
Drug during prior 
training: 
Drug during avoidance 
training: 
Classical 
conditioning (P) 
alcohol (A) saline (S) 
A' 5 1 A' 5 1 
(PAA') (PAS') (PSA') (PS5') 
No classical 
conditioning (N) 
alcohol (A) 
A I 5 1 
(NAA') (NAS') 
saline (S) 
(NSS') 
Fig. 1. Experimental design of the present study 
In addition, it was expected that a reduction of fear during both 
phases of the study would be more effective in disrupting the rate 
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of acquiring the avoidance response than a reduction of fear during 
only one phase of the study. Specifically, groups PAS' and PSA' 
should learn the avoidance response more rapidly than group PAA'. 
Moreover, it was expected that if alcohol did mitigate the facilitative 
effects of the fear conditioning procedure, then there should be no 
difference between groups PAS', NAS' and NSS', and none between 
groups PAA', NAA' and NSA'. 
Subjects 
Chapter 2 
Method 
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Ninety-six experimentally naive, male, hooded rats, whose 
ad ~· weights were between 190-230 gms. were procured from the 
Canadian Breeding Laboratories. Ss were housed communally and 
allowed ~ !!£• food and water for the duration of the experiment. 
Ss were randomly assigned to eight groups with the stipulation 
that each group contained an equal number of Ss. 
Apparatus 
The apparatus used for avoidance conditioning was a modified 
Miller-Mowrer shuttle box modeled after that used by Kamin (1957b). 
The shuttle box, whose interior dimensions were 76.20 em. x 12.70 em. 
x 20.30 em. was painted flat black. During pretraining, a barrier 
extending from the roof of the apparatus through the grid floor 
divided the shuttle box into two halves. Each half of the shuttle 
box contained a 1 watt lamp situated half-way between the center a nd 
ends of the apparatus, and 18.80 em. above the grid floor. 
The UCS, electric shock of 1 rna, was administered through 
a grid floor made up of o.5 em. brass rods spaced 1.10 em. apart. 
The CS consisted of the illumination of the 1 watt light, and the 
simultaneous sounding of a tone 15 db louder than the prevailing 
sound produced by a white noise generator. Simultaneous with the 
CS onset, a timer, used to measure response latency, was activated. 
A photoelectric relay system, situated in middle of the shuttle box, 
and 3.8 em. above the grid floor served as a switch which, when 
interrupted, turned off the CS, UCS and timer. 
Alcohol solutions were prepared according to the method 
described by Thor, Weisman and Bo s hka (1967) i.e., cc. stock 
solution required = % volume/volume desired solution x cc. solution 
to be prepared ~ % volume/volume stock solution. Injections con-
sisted of adminlstering 15cc/kg (12gm/kg) of alcohol in a 10% sol-
ution as suggested by Barry a nd Wallgren (1968). This dosage of 
alcohol was selected for use since studies by Buckalew and Cart-
wright (1968) and Cartwright and Buckalew (1969) have indica ted 
that this dosage does not affect respiration, vestibular functioning, 
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muscle tone, auditory sensitivity, exploratory activity, muscular 
coordination, shock escape latency and balance. Moreover, pilot 
studies conducted by the present investigator indicated that this level 
of alcohol did not affect shock escape latercy. In addition, 
Fazekas (1966), and Majchrowicz, Lipton, Meek and Hall (1968) have 
found that blood alcohol level was normal six hours after injection 
of dosages of alcohol as large as 2.4gm/kg. This would thus suggest 
that this amount of alcohol injected during prior training would not 
have an effect during subsequent avoidance testing, yet, at the same 
time would be of sufficient strength to reduce fear during pre-
training or avoidance testing. 
Procedure 
Design. The basic design of the present experiment in-
volved a 23 (prior CS-shock exposure (P) vs. prior CS exposure 
only (N) x alcohol (A) vs. saline (S) during prior training x 
alcohol (A') vs. saline (5 1 ) during avoidance learning) factorial 
design (Winer, 1962). Repeated measures were included on two de-
pendent variables. 
Pretraining. For two days prior to pretraining, all ~s were 
handled and allowed to explore the apparatus for one-half hour per 
day. On day three one-half of the Ss were placed one at a time in 
one side of the shuttle box and given 25 light-tone and shock pairings. 
A delay conditioning paradigm was used, such that every 30 sec. the 
CS, light and tone, were turned on for 5 sec. followed by the pre-
sentation of the UCS for 0.5 sec. Both the CS and UCS were termin-
ated simultaneously. The remaining Ss were given identical treatment 
except that the shock source was disconnected from the shuttle box 
and hence the UCS was not presented. Five minutes prior to place-
ment in the shuttle box for pretraining, one-half of the Ss in each 
group were given an interperitoneal injection of 15cc/kg of alcohol 
in a 10% solution. The remaining ~s were given an equivalent 
amount (volume/weight) of physiological saline. 
Avoidance conditioning. Twenty-four hours after the end of 
pretraining, Ss were given 90 a voidance trials. The intertrial and 
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interstimulus intervals were the same as that used during pretraining, 
i.e., 30 sec. and 5 sec., respectively. The main difference between 
pretraining and avoidance conditioning was that the barrier dividing 
the two compartments during pretraining was removed for avoidance 
conditioning, thereby allowing Ss to run from one compartment to the 
other. If 5 crossed the center of the shuttle box after UCS onset, 
both the CS and UCS were terminated. If that response was made after 
CS onset, but before UCS onset, the CS was terminated and the UCS 
was withheld. Intertrial responding was suppressed by shocking S 
whenever he crossed to the other compartment without the CS being 
presented. 
Five minutes prior to avoidance training, one-half of the 
Ss in each of the four groups were given an IP injection of alcohol 
consisting of 15cc/kg in a 10% solution. The remaining ~s were 
given an equivalent amount (volume/weight) of physiological saline. 
Following suggestions made by Grossman and Miller (1961) and Miller 
(1961), the factorial combination of drug vs. no drug during prior 
training and avoidance conditioning was employed to control for state 
dependent learning effects. That is, several investigators (e.g. 
Barry, Koepfer & Lutch, 1965; Crow, 1966; Overton, 1966); have de-
monstrated that if an animal learns a task after injection of alcohol, 
it may be unable to perform that task while in a non-drug state. 
Conversely, if an animal learns a task while in the non-drug state 
it may not be able to perform that task after injection of alcohol. 
This phenomenon, referred to as state dependent or drug dissociated 
learning (Belleville, 1963; Overton, 1969; Stewart, 1962) is believed 
to be a function of Ss learning to respond on the basis of some 
physiological state produced by the drug (Barry, 1968; Kubena & 
Barry, 1969; Stewart, 1962). 
Chapter 3 
Results 
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The dependent variables used in the present study were de-
signed to detect (a) motivation to escape from the CS, as reflected 
by the latency of responding on the first five and last five trials, 
(b) level of avoidance learning during the early trials of avoidance 
conditioning, reflected by the number of trials to the first avoi-
dance and by the number of trials to three consecutive avoidances, 
(c) level of avoidance learning an the later trials of avoidance con-
ditioning, reflected by number of trials to a criterion of nine out 
of ten consecutive avoidances, and (d) performance throughout avoi-
dance training, reflected by frequency of avoidances over blacks of 
thirty trials. In addition, the number of responses made during the 
intertrial-interval (ITR) by each group was analyzed to determine 
whether prior training and/or administration of alcohol affected the 
discrimination between the danger and safe periods (i.e., when the 
CS was on, or off, respectively). A summary of means and standard 
deviations an each of these dependent measures for each of tha eight 
groups tested is presented in Table 1. 
Trial to first avoidance 
A 23 (prior training x drug during prior training x drug dur-
ing avoidance training) factorial design analysis of variance (Winer, 
1962) was computed on the number of trials to first avoidance. As 
the source table indicates (see Table 2), the analysis revealed 
significant main effects far prior training (F=l4.43; df=l,88; p~OOl) 
and drug during avoidance training (~=9.39; df=l,88; p~Ol). A 
comparison of the means involved revealed that ~s who received prior 
CS-shock pairings made the first avoidance response earlier than Ss 
who did not receive this prior exposure. Administration of alcohol ' 
during avoidance training increased the number of trials needed for 
S to make the first avoidance response relative to those Ss who re-
ceived saline during this phase. In addition to these main effects 
a significant interaction between prior training and drug during 
prior training was found (F=4.54; df=l,88; £(.05), and is illustrated 
in Figure 2. Newman Keuls multiple comparisons (Winer, 1962) on this 
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Table 1 
Means and standard deviations for trials to first avoidance (TFA), 
trials to three consecutive avoidances (TCA), trials to nine out 
of ten consecutive avoidance (NTA), reciprocal of latency over the 
first five (RLl) and last five trials (RL2), avoidances over blocks 
of thirty trials (BTT) and number of intertrial responses (ITR) for 
TFA TCA 
-X 8.50 21.25 
PSS 
s.d. 5.90 8.?1 
- 24.?0 44.44 X 
PAS 
s.d. 22.55 23.94 
- 16.83 42.41 X 
PSA 
s.d. 12.02 19.66 
- 2?.50 56.41 X 
PAA 
s.d. 11.13 22.24 
- 24.16 51.16 X 
NSSs.d. 15.61 23.?? 
- 25.16 50.41 X 
NAS 
s.d. 14.64 24.81 
- 40.91 ?0.25 X 
NSA 
s.d. 1?.82 19.19 
- 38.33 60.16 X 
NAA 
s.d. 23.?1 30.65 
all groups 
Dependent variables 
NTA RL 
1 2 1 
42.58 .205 .3?9 9.33 
26.53 .029 .12? 3.38 
59.58 .13? .256 3.33 
29.35 .033 .060 3.08 
69.33 .163 .286 4.00 
19.31 .031 .088 2.59 
69.58 .149 .24? 2.16 
20.16 .028 .101 1.93 
68.12 .155 .266 4.33 
30.45 .025 .089 5.58 
68.33 .154 .248 2.83 
23.46 .024 .085 3.35 
?6.58 .156 .249 3.58 
18.2? .016 .220 1.44 
?5.60 .155 .2?8 2.25 
28.95 .021 .159 3.49 
BTT 
2 
20.91 
?.10 
16.50 
9.06 
11.83 
6.?9 
12.58 
6.04 
12.16 
?.?0 
13.00 
?.?1 
?.41 
6.89 
10.00 
9.84 
ITR 
3 
21.?5 6.25 
6.49 9.0? 
16.16 3.50 
8.28 2.64 
16.83 8.58 
?.92 6.3? 
16.16 5.66 
8.14 3.84 
14.83 2.66 
8.92 2.64 
14.33 3.50 
8.18 3.31 
15.00 6.66 
8.48 4.39 
11.91 5.33 
10.58 4.00 
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interaction indicated that Ss in group PS made the first avoidance 
response earlier than Ss in groups PA, NA and NS. As predicted, the 
difference between the means of groups PA, NA and NS were minimal 
and not statistically reliable. 
Trials to three consecutive avoidances 
A 23 (prior training x drug during prior training x drug 
during avoidance training) factorial design analysis of variance 
(Winer, 1962) was computed on the number of trials to three con-
secutive avoidances. The analysis, summarized in Table 3, yielded 
results similar to the analysis on trials to first avoidance. 
Specifically, the present analysis revealed significant main effects 
for the prior training (F=l2.81; df=l,88; £?001) and for drug during 
avoidance training (F=l3.67; df=l,88; £~001). A comparison of the 
means involved indicated that Ss given prior CS-shock exposure made 
three consecutive avoidances earlier than Ss given no prior CS-shock 
exposure. As in the case of trials to first avoidance, administration 
of alcohol retarded the rate at which Ss reached the criterion of 
three consecutive avoidance responses. 
In addition to these main effects, a prior training x drug 
during prior training interaction, illustrated in Figure 3, was 
found to be statistically significant (F=5.26; df=l,88; £~05). 
Newman Keuls multiple comparisons (Winer, 1962) on the interaction 
revealed that Ss in group PS reached the criterion of three con-
secutive avoidance responses earlier than Ss in groups PA, NA and 
NS. As before, there were no statistically significant differences 
between the means of groups PA, NA and NS. 
Trials to nine out of ten consecutive avoidances 
------- -- ---- --- -- ---
A 23 (prior training x drug during prior training x drug 
during avoidance training) factorial design analysis of variance 
(Winer, 1962) was computed on the number of tri als to a criterion 
of nine out of ten consecutive avoidances. The significant main 
effects for this analysis, shown in Table 4, indicated that Ss given 
prior exposure to CS-shock pairings reached the criterion earlier 
than Ss who received prior CS exposure only (F=4.83 ; £[=1,88; £~05). 
Moreover, administration of alcohol during avoidance training signif-
icantly retarded the rate of reaching criterion (F=7~39; df =l,B8; £~01). 
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Table 2 
Analysis of variance on trials to first avoidance for a 2 x 2 x 2 
factorial combination of prior classical conditioning vs. no prior 
classical conditioning x alcohol vs. saline during prior training 
x alcohol vs. saline during avoidance training 
Source 
Prior training (A) 
Drug during prior 
training (8) 
Drug during avoidance 
training (C) 
A X 8 
A X C 
8 X C 
A X 8 X C 
Within cell 
(experimental error) 
df MS 
1 3888.76 
1 956.34 
1 2531.76 
1 1225.51 
1 536.76 
1 123.76 
1 6.51 
88 269.43 
F 
14.43** 
3.54 
9.39** 
4.54* 
1.99 
(1 
(1 
• p <. 05 
** p(.Ol 
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DRUG DURING PRIOR TRAINING 
Fig. 2. Interaction .between prior training 
(P vs. N) and drug during prior training (A vs. 5) 
for a 2 x 2 factorial design on trials to first 
avoidance. 
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Table 3 
Analysis of variance on trials to three consecutive avoidances for 
a 2 x 2 x 2 factorial combination of prior classical conditioning 
vs. no prior classical conditioning x alcohol vs. saline during 
prior training x alcohol vs. saline during avoidance training 
Source 
Prior training (A) 
Drug during prior 
training (8) 
Drug during avoidance 
training (C) 
A X 8 
A X C 
8 X C 
A X 8 X C 
Within cell 
(experimental error) 
df MS 
1 6419.01 
1 858.01 
1 6851.26 
1 2635.51 
1 58.59 
1 605.01 
1 7.60 
88 500.99 
F 
12.81** 
1.71 
13.67** 
5.26* 
(1 
1.20 
(1 
* p <-05 
** p(.Ol 
Cl 
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Fig. 3. Interaction between prier training 
(P vs. N) and drug during prier training (A vs. 5) 
fer a 2 x 2 factorial design en trials to three con-
secutive avoidance responses. 
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No interactions were found to be significant for this dependent var-
iable. 
Latency of response ~ the first ~ ~ ~ five trials 
An F-max test on the variances of the latencies for groups 
PAS and NSA was computed. The value of the F-max statistic 
(F-max=l5.83; df=8~11; ~~01) was found to be significant, indicating 
non-homogeneous variances and the necessity for a reciprocal trans-
formation. The F-max test on the reciprocals (F-max=4.21; df=B,ll) 
indicated that the transformation successfully reduced the hetero-
geneity. 
A 23 x 2 (prior training x drug during prior training x 
drug during avoidance training x the first five vs. the last five 
trials) repeated measures factorial design analysis of variance 
(Winer, 1962) was computed an the reciprocal of the response latency. 
As can be seen in the summary table (see Table 5), the only sign-
ificant main effects were found for drug during prior training 
(F=4.83; df=l,88; ~~05), and far the first five vs. the last five 
trials (F=l08.33; df=l,BB; £~001). These results indicated that 
Ss given alcohol during prior training responded more slowly during 
subsequent avoidance training than did Ss given saline during prior 
training. Moreover, the analysis revealed that the speed of respond-
ing increased significantly from the first five trials to the last 
five trials. 
In addition to these main effects, the analysis revealed 
a significant prior training x drug during prior training inter-
action (F=5.66; df=l,88; p(.05), illustrated in Figure 4. Newman 
Keuls multiple comparisons (Winer, 1962) on the interaction re-
vealed that the speed of responding in group PS was significantly 
faster than that of groups PA, NA and NS. There were no reliable 
differences between the means of groups PA, NA and NS. No other main 
effects or interactions were found to be significant. 
Number of avoidances in blocks £! thirty trials 
A 23 x 3 (prior training x drug during prior training x 
drug during avoidance training x blocks of thirty trials) repeated 
measures factorial design analysis of variance (Winer, 1962) was 
computed on the number of avoidances in blocks of thirty trials. 
The analysis, shown in Table 6, yielded main effects for prior 
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Table 4 
Analysis of variance on trials to nine out of ten consecutive 
avoidances for a 2 x 2 x 2 factorial combination of prior classical 
conditioning vs. no prior classical conditioning x alcohol vs. 
saline during prior training x alcohol vs. saline during avoidance 
Source 
Prior training (A) 
Drug during prior 
training (8) 
Drug during avoidance 
training (C) 
A X 8 
A X C 
8 X C 
A X 8 X C 
Within cell 
(experimental error) 
training 
df MS 
1 2948.17 
1 532.04 
1 4510.04 
1 368.17 
1 522.67 
1 672.05 
1 228.15 
88 610.00 
* p (.05 
** p(.01 
F 
4.83* 
(1 
7.39** 
<.1 
<1 
1.10 
(1 
23 
Table 5 
Repeated measures analysis of variance on the mean reciprocal of 
latency for a 2 x 2 x 2 x 2 factorial combination of prior class-
ical conditioning vs. no prior classical conditioning x alcohol vs. 
saline during prior training x alcohol vs. saline during avoidance 
training x the first five and last five trials 
Source df MS F 
Between subjects 95 
Prior training (A) 1 .DOl 1 .83 
Drug during prior 
training (8) 1 .029 4.83** 
Drug during avoidance (1 training (C) 1 .005 
A X 8 1 .034 5.66** 
A X C 1 .008 1.25 
8 X C 1 .015 2.49 
A X 8 X C 1 .003 (1 
Subjects within groups 
error between 88 .006 
Within subjects 96 
Blocks of trials (D) 1 .605 108.33•• 
A X D 1 .002 <1 
B X D 1 .000 <1 
c X D 1 .DOD <1 
A X 8 X D 1 .002 <1 
A X C X D 1 .001 <1 
8 X C X D 1 .002 ( 1 
A X 8 X C X D 1 .003 (1 
D x subjects within groups 
error wi thin 88 .006 
• p (. 05 
•• p (.01 
..:r 
N 
"".so 
• 
o-on· 
u .... p w 
~ 
> u 
z 
w 
~ 
.J 
.45 u. 
0 
.J 
~ 
u 
0 
0:: 
~ 
-u 
w 40 o::· 
z 
~ 
w 
~ 
alcohol saline 
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Fig. 4. Interaction between prior training 
(P vs. N) and drug during prior training (A vs. S) 
for a 2 x 2 factorial design on reciprocal of lat-
ency over the first five and last five trials 
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training (F=8.46; df=l,88; p(.05), drug during avoidance training 
(F=7.23; df=l,88; p(.05), and blocks of trials (F=211.85; df=2,1?6; 
p(.OOl). These results indicate that prior exposure to the light-
tone and shock pairings facilitated avoidance learning, while admin-
istration of alcohol, as opposed to saline, during avoidance train-
ing resulted in Ss making fewer avoidance responses. Moreover, the 
number of avoidances made by each group increased over blocks of 
trials. 
In addition to these main effects, the analysis also re-
vealed a significant drug during avoidance x blocks of trials inter-
action (F=3.99; df=2,176; p~05), illustrated in Figure 5. Newman 
Keuls multiple comparisons (Winer, 1962) on the interaction revealed 
that ~s who received alcohol during avoidance conditioning made fewer 
avoidance responses during the first and second blocks of trials 
when compared with Ss who received saline during avoidance training. 
There were, however, no differences between the means of the two 
groups on the third block of trials. In addition to this, the 
multiple comparisons also indicated that the number of avoidances 
increased significantly over all three blocks of trials for those 
Ss who received alcohol. In contrast, avoidances for those Ss in-
jected with saline during avoidance training increased significantly 
between the first and second block of trials, but not between the 
second and third block of trials. 
Although a prior training x drug during prior training x 
blocks of trials interaction was hypothesized to be significant, the 
analysis of variance did not bear out this prediction. Winer (1962, 
p.208) has suggested that if an ~priori hypothesis has been post-
ulated, the predicted comparisons should be made regardless of 
whether the over-all F test is significant. Since specific predic-
tions were made concerning the differential effects of alcohol and 
saline on pre-exposure to CS-shock pairings, multiple comparisons 
were performed an the individual means comprising the prior training 
x drug during prior training x blocks of trials interaction. 
As predicted, these comparisons, illustrated in Figure 6, 
revealed that group PS performed significantly better than groups 
PA, NA and NS on the first black of trials. Performance aver the 
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Table 6 
Repeated measures analysis of variance on number of avoidances for 
a 2 x 2 x 2 x 3 factorial combination of prior classical condition-
ing vs. no prior classical conditioning x alcohol vs. saline during 
prior training x alcohol vs. saline during avoidance training x 
blocks of thirty trials 
Source df MS F 
8et~.&~een subjects 95 
Prior training (A) 1 885.50 8.46** 
Drug during prior 
training (8) 1 172.67 1.65 
Drug during avoidance 
training (C) 1 757.25 7.23** 
A X 8 1 143.09 1.36 
A X C 1 49.18 (1 
8 X C 1 140.28 1.34 
A X 8 X C 1 69.03 (1 
Subjects ~.&~ithin groups 
error between 88 104.62 
Within subjects 192 
Blocks of trials (D) 2 3892.83 211.85** 
A X D 2 48.19 2.61 
8 X D 2 40.42 2. 19 
c X D 2 73.57 3.99* 
A X 8 X D 2 9.94 <1 
A X C X D 2 4.41 < 1 
8 X C X D 2 12.01 (1 
A X 8 X C X D 2 16 .95 <1 
D x subjects within groups 18.41 e rror within 176 
• p (.05 
•• p f. Ol 
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Fig. 5. Interaction between drug during 
avoidance training (A' vs. 5') and blocks of 
trials for a 2 x 3 factorial design on number of 
avoidances over blocks of thirty trials. 
, 
second block of trials, however, indicated no differences between 
groups PS and PA, but both of these groups performed better than 
groups NS and NA. On the third block of trials, only PS and NA 
differed significantly. No other specific predictions or tests 
were made for this particular factorial combination. 
Intertrial Resposes 
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A 23 (prior training x drug during prior training x drug 
during avoidance training) factorial design analysis of variance 
(Winer, 1962) was computed on the number of intertrial responses. 
The analysis, shown in Table 7, indicated that drug during avoidance 
was the only significant main effect (F=6.59; df=l,88; E~05). Com-
parisons between the means involved indicated that administration of 
alcohol resulted in the occurence of a greater number of ITR's. No 
other main effects or interactions were found to be significant on 
this variable. 
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BLOCKS OF THIRTY TRIALS 
Fig. 6. Interaction between prior training (P vs. N), 
drug during prior training (A vs. 5) and blocks of trials for a 
2 x 2 x 3 factorial design on number of avoidances over blocks of 
thirty trials. 
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Table ? 
Analysis of variance on the number of intertrial responses for a 
2 x 2 x 2 factorial combination of prior classical conditioning vs. 
no prior classical conditioning x alcohol vs. saline during prior 
training x alcohol vs. saline during avoidance training 
Source df MS F 
Prior training (A) 1 51.04 2.10 
Drug during prior 
training (B) 1 5?.04 2.35 
Drug during avoidance 
6.59* training (C) 1 160.16 
A X 8 1 40.04 1.64 
A X C 1 2.6? <1 
8 X C 1 8.1? (1 
A X 8 X C 1 6.00 (1 
Within cell 
(experimental error) 88 24.2? 
* p (.05 
Chapter 4 
Discussion 
Two factor theorists assume that avoidance learning in-
volves two distinct phases; (a) the classical conditioning of fear 
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to the CS, and (b) escape from the CS via an instrumental response. 
These theorists (e.g., Rescorla & Solomon, 1967) have suggested that 
prior cs-ucs (shock) pairings (i.e., classical conditioning) should 
facilitate subsequent avoidance learning. Specifically, the mechanism 
underlying this process is thought to be that fear is conditioned 
to the CS during prior CS-shock exposure, hence the first phase of 
avoidance learning is completed prior to S receiving any avoidance 
trials. It has been argued that, under these conditions, the subse-
quent avoidance task merely involves the acquisition of the correct 
instrumental response. 
In accordance with other tests of the two factor position 
(e.g., Baum, 1969a; DeToledo & Black, 1967; Slotnick, 1968) the ana-
lysis on all dependent measures in the present study indicated that 
Ss given prior CS-shock pairings learned the subsequent avoidance 
task more readily than ~s who received prior CS exposure only. Al-
though it is clear that prior Pavlovian procedures facilitated sub-
sequent avoidance learning, the question still remains whether this 
facilitation was, in fact, a function of fear being conditioned to 
the CS during pre-exposure to the CS-shack pairings. It was hypot-
hesized, that if the conditioning of fear to the CS was responsible 
far the facilitation, then a reduction or elimination of the fear 
should mitigate the facilitative effects of prior exposure to cs-
shock pairings. That is to say, ~s injected with a fear reducing 
drug like alcohol (Barry & Miller, 1962; Conger, 1951; Freed, 1967, 
1968a, 1968b; Grossman & Miller, 1961) during Pavlovian training should 
nat have been as motivated to escape from the CS, nor have learned 
the avoidance task as readily as Ss injected with saline during that 
same phase. 
Effects of alcohol administered during prior training 
In accordance with the prediction made above, the analysis 
on latency of responding aver the first five and last five trials 
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indicated that Ss who had been injected with saline during prior CS-
shock pairings (PS), responded more rapidly than Ss injected with 
either saline or alcohol and given prior CS exposure (NS and NA). 
When Ss were injected with alcohol during prior exposure to the CS 
and shock (PA), the latency of responding was increased to such an 
extent that there were no differences between these Ss and those in 
groups NS or NA. An interpretation of these results from the view-
point of two factor theory is that prior CS-shock pairings served 
to establish Pavlovian CR's involving fear, which in turn motivated 
escape from the CS during avoidance learning. In contrast, by inject-
ing Ss with alcohol during prior CS-shock exposure, the fear ordinarily 
conditioned to the CS was reduced and consequently the motivation to 
escape from the CS was reduced. 
It follows, from a drive reduction point of view, that if 
the motivation to escape from the CS was greater in group PS than 
in groups PA, NA and NS, then escape from the CS would be more rein-
forcing for group PS than for any of the remaining groups (PA, NA and 
NS). Accordingly, the avoidance response should be acquired more 
readily by group PS than by groups PA, NA and NS, resulting in a prior 
training x drug during prior training interaction on those dependent 
variables reflecting the learning of the avoidance response. This 
in fact was found to be the case, in that significant prior tra i n-
ing x drug during prior training interactions were found on the de-
pendent variables of trials to first avoidance and trials to three 
consecutive avoidances. In addition, multiple comparisons for these 
interactions indicated that saline treated Ss given prior CS-shock 
pairings made both the first avoidance and three consecutive a voidances 
earlier than ~s given prior CS-shock pairings and treated with alcohol, 
or Ss received only prior CS exposure and injected with alcohol or 
saline. As predicted, the differences between PA, NA and NS were 
minimal and not statistically significant. These results c an be 
taken to indicate that the relatively high motivational state in PS 
led to superior avoidance learning compared to groups PA, NA and NS 
in which the motivational state was relatively low. 
The above conclusion i s , however, e quivoca l in that the 
prior training x drug during prior training interaction was 
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significant only for latency over the first five and last five 
trials, trials to first avoidance and three consecutive avoidances, 
and not significant when trials to nine out of ten consecutive avoi-
dances and avoidances over blocks of trials were used as dependent 
variables. It will be recalled that these measures were taken to 
indicate level of learning on the later avoidance trials. Also, as 
noted earlier, it follows from a drive reduction position that if 
the motivation was relatively higher for Ss in group PS than for Ss 
in groups PA, NA and NS, then the avoidance response should have 
been acquired more readily by Ss in group PS than by the other Ss. 
The apparent discrepancy between this expectation, and the fact that 
a significant prior training x drug during prior training inter-
action was not found for those measures reflecting later avoidance 
performance, can be accounted for by making the assumption that 
alcohol merely reduced rather than eliminated the fear conditioned 
to the CS during prior exposure to the CS and shock. To be more 
explicit, if it is assumed that alcohol only reduced fear during the 
preshock phase of the study, then performance should have been 
initially poorer for ~s treated with alcohol than those treated with 
saline. However, only a few trials may have been necessary to in-
crease the fear to a level sufficient to motivate instrumental es-
cape from the CS during the later avoidance trials. If this were 
the case, then performance in group PS should have been superior to 
that of group PA during the early trials of avoidance training, but 
the two groups should not have differed on the later trials of avoi-
dance conditioning. In fact, multiple comparisons for the prior 
training x drug during prior training x blocks of trials factorial 
combination yielded results consistent with this prediction. That 
is, those Ss injected with saline during prior CS-shock exposure 
made significantly more avoidance responses on the first block of 
trials than did Ss who received alcohol during prior exposure to 
CS-shock pairings. In addition, there were no differences between 
Ss injected with alcohol during prior CS-shock exposure and thos e 
Ss who received alcohol or saline and who were given only prior CS 
presentations . On the second a nd third blocks of tri a l s , however, 
there were no differences between Ss who received alcohol and those 
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who received saline during prior exposure to the CS and shock. It 
thus appears that although alcohol reduced the fear conditioned to 
the CS during prior CS-shock exposure, this reduction was not suf-
ficiently great to completely interfere with the facilitative effects 
of prior CS-shock exposure throughout avoidance training. It is 
essential to note that the results discussed earlier for latency 
over the first five and last five trials, trials to first avoidance, 
trials to three consecutive avoidances and trials to a criterion of 
nine out of ten consecutive avoidances, are all consistent with this 
assumption. 
When one considers the dependent variables discussed thus 
far, it seems apparent that the facilitative effects of prior CS-
shock exposure were a result of fear being conditioned to the CS 
during that phase. The fear, so conditioned, served to motivate 
escape from the CS during avoidance training. When alcohol was ad-
ministered during prior exposure to the CS and shock, there was a 
reduction in the fear ordinarily conditioned to the CS, and con-
sequently the motivation to escape from the CS was reduced. 
Alternative explanations for the present results, i.e., 
learning to learn, state dependent learning, and long term faa~ re-
ducing properties of alcohol do not account for the data as well 
as the conditioned fear hypothesis. Had prior CS-shock pairings 
functioned in a non-specific sense and provided a basis for learn-
ing to learn, administration of alcohol would not have disrupted 
the effects of this experience as it did in the present study un-
less there was a state dependent learning effect. For example, it 
was found that Ss who received saline during prior exposure to the 
CS and shock responded more rapidly during the first five and last 
five trials, made more avoidances over the first block of thirty 
trials and made the first avoidance and three consecutive avoi-
' 
dances earlier than Ss injected with alcohol during this same phase 
of the study. Evidently, the facilitative effects of prior ex-
posure to the CS-shock pairings was not a function of Ss learning 
to learn. 
It might then be argued that administration of alcohol 
during prior exposure to the CS and shock led to drug dissociated 
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learning thereby disrupting the facilitative effects of prior fear 
conditioning. Had the poorer avoidance learning in group PA, as 
compared to group PS, been due to a lack of transfer from the drug 
state to the non-drug state, both non-shifted groups i.e., PSS' and 
PAA', would have learned the avoidance task more readily than both 
shifted groups, i.e., PAS' and PSA'. The analysis on those measures 
reflecting motivation and learning did not indicate any decrement 
in learning the avoidance task as a result of drug dissociated 
learning. That is, since no drug during prior training x drug during 
avoidance training interaction was found to be significant, it seems 
that group PS performed significantly better than did group PA re-
gardless of the drug treatment received during avoidance training. 
Moreover, on all those measures reflecting learning of the avoid-
ance task, group 5 1 performed better than group A' regardless of 
the drug treatment received during prior training. It thus appears 
that the poorer performance in group PA as compared to group PS was 
not a result of a lack of transfer from the drug to the non-drug 
state. 
Finally, it could be argued that administration of alcohol 
had had long term fear reducing properties, which affected perfor-
mance 24 hours after initial injection. If this was the case, then 
these effects should also have been evident in Ss who received al-
cohol and prior exposure to the CS only. The results, on all of the 
dependent measures, indicated no differences between groups NS and 
NA, suggesting that administration of alcohol did not have fear re-
ducing properties lasting for 24 hours. 
The most reasonable explanation of these results is that 
prior exposure to the CS and shock pairings alone facilitated sub-
sequent avoidance learning. This facilitative effect appears to be 
a function of fear being conditioned to the CS during prior train-
ing, thereby providing a motivational basis for escape from the CS. 
Under these conditions then, subsequent avoidance learning involves 
the acquisition of the correct instrumental response and, therefore 
the rate of acquiring the avoidance response progresses more rap-
idly in Ss who received Pavlovian fear conditioning than in ~s who 
received no such prior training. Moreover, the results of this 
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experiment also indicated that administration of alcohol during 
Pavlovian fear conditioning acted in such a way as to reduce the 
fear ordinarily conditioned to the CS, thereby mitigating the 
facilitative effects of the fear conditioning procedure. In addit-
ion, the present study yielded results indicating that adminis-
tration of alcohol during avoidance conditioning reduced the rate 
of avoidance responding and increased the intertrial response (ITR) 
rate also as a result of alcohol reducing fear. A more detailed 
discussion of the effects of alcohol administered during avoidance 
conditioning is presented in the following section. 
Effects of alcohol administered during avoidance training 
The present study indicated that Ss who received alcohol 
during avoidance training made significantly more intertrial re-
sponses (ITR) than did Ss who received saline during avoidance con-
ditioning. One likely possibility for this is that the effects of 
alcohol diminished the distinction between the danger periods (when 
the CS was on) and the safe periods (during the intertrial interval 
when the CS was off). Specifically, alcohol reduced the fear con-
ditioned to the CS, as demonstrated by the fact that alcohol mitigated 
the facilitative effects of the fear conditioning procedure, and 
consequently Ss respond non-differentially to the entire stimulus 
situation. The net result of this was that Ss responded more often 
during the intertrial interval. The important point, however, is 
that the present study suggests that it is not merely a breakdown 
in the discrimination between the CS and non-CS periods which was 
responsible for the increased ITR rate, but a failure on the part 
of S to distinguish between the relatively small level of fear 
aroused by the CS and that of the rest of the experimental situation. 
It is of interest to note that Thompson, Sachson and Higgins (1969) 
investigating intertrial responding arrived at conclusions similar 
to those of the present study. 
Based on the analysis presented above, one would expect 
that administration of alcohol during avoidance training should al-
so have decreased the rate of avoidance responding. In line with 
previous investigations (e.g., Berger, 1969; Pawlowski~ al., 1961; 
Scarborough, 1957), the a nalysis on all of the dependent measures 
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reflecting learning of the avoidance response indicated that admin-
istration of alcohol retarded the avoidance response rate. The ana-
lysis on the number of avoidances over blocks of trials indicated 
that the effectiveness of alcohol in reducing avoidance responding 
did not, however, continue throughout avoidance training. Specifi-
cally, Ss who received alcohol during avoidance training, made 
fewer avoidance responses during the first and second blocks of trials. 
The difference between these two groups on the third block of trials 
was not statistically reliable. This resulted from the fact that 
the number of avoidances in the alcohol treated Ss incr8ased sign-
ificantly over each of the three blocks of trials, while avoidance 
responses in saline treated Ss increased only between the first and 
second block of trials. In view of these results, it does not seem 
unreasonable to conclude that this effect was a function of the 
effectiveness of alcohol diminishing over blocks of trials. 
The fact that alcohol administered during avoidance train-
ing reduced the number of avoidances can be interpreted in terms of 
the two factor position of avoidance learning. Such an interpre-
tation would hold that fear is classically conditioned to the CS 
during the early trials of avoidance conditioning, and that sub-
sequent escape from the CS would reduce the fear, thereby reinforc-
ing the response of escaping from that stimulus. It follows, that 
if the fear was at a relatively low level, the reinforcement re-
sulting from to an avoidance response would be less than the re-
inforcement that would occur if fear was at a relatively high level. 
Thus in the present study it appears that alcohol reduced the fear 
and, concomitantly, the basis for reinforcement. As a result of the 
reduction in fear, alcohol treated Ss did not learn the avoidance 
response as readily as Ss treated with saline during avoidance 
training. 
It could be argued that the poorer performance in the al-
cohol treated Ss was a function of motor impairments which interfered 
with instrumental responding. However, experiments carried out by 
Buckalew and Cartwright (1968) and Cartwright and Buckalew (1969), 
as noted earlier, indicated that this particular dos a ge of alcohol 
(1.2gm/kg) ~id not affect respiration, muscle tone, muscular coor-
dination, auditory sensitivity, balance, shock escape latency and 
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vestibular functioning. Moreover, the analysis on latency of re-
sponding over the first five and last five trials in the present study 
did not yield significant differences between Ss treated with al-
cohol and those treated with saline during avoidance training, indi-
cating that alcohol did not affect shock escape latency. Thus it 
was very unlikely that the alcohol caused motor impairments which 
in turn interfered with instrumental avoidance responding. 
Since alcohol administered during either prior fear con-
ditioning or avoidance training reduced the fear ordinarily con-
ditioned to the CS during that phase of the study, Ss injected with 
alcohol during both phases (PAA) should have performed worse than 
Ss who received alcohol during only one of these phases (PAS and 
PSA). Under these circumstances, a significant interaction between 
drug during prior training and drug during avoidance training should 
have been found. The analysis on all dependent measures did not 
yield any such significant interactions, thus groups PAS and PSA 
did not differ from group PAA. This appears to be a result of both 
the task difficulty involved in the present study and the fact that 
alcohol only reduced rather than eliminated the fear conditioned 
to the CS. To be more explicit, if one assumes that alcohol only 
reduced the fear conditioned to the CS during Pavlovian fear con-
ditioning, then it is not unreasonable to assume that avoidance 
learning will still be facilitated to some extent. For exa~ple, 
Figure 6 illustrates that although group PA did not differ from 
groups NA and NS during the first block of trials, ~s in group PA 
did perform significantly better on the second block of trials than 
did Ss in groups NA and NS. It thus appears that, as a result of 
alcohol reducing the fear conditioned to the CS during prior light-
tone and shock pairings, there was a level below which avoidance re-
sponding did not fall. On the other hand, the avoidance task used 
in the present study was a very difficult one (Stewart & Anisman, 
1970), and as a result avoidance learning progressed slowly. More-
over, the rate of responding in groups PAS, PSA and PAA did not sur-
pass the 55% level in any single block of thirty trials. Taken to-
gether, it seems that avoidance responding was limited to a narrow 
range and consequently, the effects of alcohol administered during 
L 
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both phases of the study could not be acequately detected. 
In summary then, the present study clearly indicated that 
the facilitative effects of prior CS-shock exposure resulted solely 
as a function of fear being conditioned to the CS during that phase 
of the study. The fear so conditioned motivated escape from the 
CS which in turn reinforced the avoidance response. Accordingly, 
when the fear ordinarily conditioned to the CS during prior CS-
shock exposure was reduced, both the increased motivation to escape 
the CS and the resulting high rate of avoidance responding were 
also reduced. 
In accordance with the two factor position, the present study 
strongly supports the hypothesis that fear acts as a motivator and 
fear reduction as a reinforcer of the avoidance response. 
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Appendix A 
Table 1 
Individual scores for trials to first avoidance (TFA), trials to 
three consecutive avoidances (TCA), trials to nine out of ten con-
secutive avoidances (NTA), reciprocal of latency over the first 
five (Rll) and last five trials (RL2), avoidances over blocks of 
thirty trials (BTT) and number of intertrial responses (ITR) for 
Ss in group PSS 
Dependent variables 
Subject No. 
TFA TCA NTA RL BTT ITR 
1 2 1 2 3 
51 5 21 43 .201 .265 10 21 20 1 
52 1 25 29 .204 .367 11 29 29 8 
53 21 21 35 .135 .229 5 22 23 2 
54 10 19 17 .176 .657 15 30 30 1 
55 15 23 19 .148 .344 12 25 25 2 
56 10 24 22 .156 .442 10 23 23 5 
57 1 1 90 .520 .204 
,. 6 7 34 0 
sa 3 21 36 .209 .252 8 24 2 3 7 
59 5 27 27 .210 .393 11 21 21 
7 
510 11 27 90 .168 .274 
7 10 1 3 3 
511 11 3 4 82 .177 
.240 4 16 20 3 
512 9 15 30 .163 .409 13 
24 27 2 
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Table 2 
Individual scores for trials to first avoidance (TFA), trials to 
three consecutive avoidances (TCA), trials to nine out of ten con-
secutive avoidances (NTA), reciprocal of latency over the first 
five (RLl) and last five trials (RL2), avoidances over blocks of 
thirty trials (BTT) and number of intertria1 responses (ITR) for 
Ss in group PAS 
Dependent variables 
Subject No. 
TFA TCA NTA RL BTT ITR 
1 2 1 2 3 
51 21 37 72 .152 .359 4 19 19 1 
52 24 24 38 .140 .301 3 24 23 6 
53 32 60 90 .063 .214 0 9 12 1 
54 2 24 24 .170 .295 9 22 24 3 
s5 25 90 90 .158 .196 1 7 11 1 
56 20 35 40 .109 .282 2 22 24 2 
s7 90 90 90 .134 .163 0 0 0 0 
sa 4 33 33 .187 .308 6 23 24 7 
59 27 46 90 .099 .216 1 7 8 5 
5 10 18 26 31 
.143 .295 5 26 16 3 
511 25 45 90 .147 
.187 1 11 8 5 
5 12 9 22 27 .143 
.253 8 28 25 8 
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Table 3 
Individual scores for trials to first avoidance (TFA), trials to 
three consecutive avoidances (TCA), trials to nine out of ten con-
secutive avoidances (NTA), reciprocal of latency over the first 
five (RLl) and last five trials (RL2), avoidances over blocks of 
thirty trials (BTT) and number of intertrial responses (ITR) for 
Ss in group PSA 
Dependent variables 
Subject No. 
TFA TCA NTA RL BTT I TR 
1 2 1 2 3 
51 8 24 44 .176 .316 8 19 20 14 
52 3 44 90 .162 .208 7 12 12 6 
53 8 10 90 .138 .173 5 1 2 6 
54 21 33 67 .155 .322 4 15 23 6 
s5 40 49 80 .165 .271 0 7 18 4 
% 12 39 90 .181 .216 5 14 13 23 
57 29 37 35 .159 .349 1 22 24 6 
sa 9 41 54 .164 .462 4 19 24 6 
59 1 54 62 .246 . 342 7 7 24 12 
51o 22 45 73 .148 .216 2 
14 16 1 
511 19 53 57 .1 17 
. 370 4 11 2 3 16 
512 30 90 90 .1 50 .. 186 1 
1 3 3 
50 
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Table 4 
Individual scores for trials to first avoidance (TFA), trials to 
three consecutive avoidances (TCA), trials to nine out of ten con-
secutive avoidances (NTA), reciprocal of latency over the first 
five (Rll) and last five trials (RL2), avoidances over blocks of 
thirty trials (BTT) and number of intertrial responses (ITR) for 
Ss in group PAA 
Subject No. Dependent variables 
51 
TFA TCA NTA RL BTT 
2 
ITR 
1 2 1 3 
51 21 90 90 .156 .1?5 2 3 1 2 
52 24 32 90 .15? .242 4 18 20 5 
53 14 44 6? .154 .204 4 16 19 9 
54 54 90 90 .066 .1?? 0 3 3 4 
55 40 63 82 .156 .420 0 4 22 2 
56 19 48 46 .15? .208 2 18 19 0 
5? 1? 37 64 .160 .256 6 13 22 9 
58 26 90 90 .130 .1?3 2 14 6 2 
59 26 41 41 .181 .1?4 3 19 15 8 
510 23 38 36 .151 .462 
3 1? 23 5 
511 34 62 62 .167 .261 0 
15 24 12 
512 32 42 ?? .158 .2?3 0 11 20 
10 
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Table 5 
Individual scores for trials to first avoidance (TFA), trials to 
three consecutive avoidances (TCA), trials to nine out of ten con-
secutive avoidances (NTA), reciprocal of latency over the first 
five (RLl) and last five trials (RL2), avoidances over blocks of 
thirty trials (BTT) and number of intertrial responses (ITR) for 
5s in group N55 
Subject No. Dependent variables 
52 
TFA TCA NTA RL BTT ITR 
1 2 1 2 3 
51 15 18 22 .171 .384 13 16 20 5 
52 47 80 90 .155 .270 0 4 10 1 
53 59 90 90 .178 .187 0 1 3 2 
54 17 30 58 .179 .284 5 17 23 2 
55 19 69 90 .151 .174 2 8 9 3 
56 16 53 53 .156 .212 4 14 14 0 
57 3 23 20 .165 .290 14 26 25 1 
sa 18 50 75 .149 .471 4 13 21 1 
59 27 48 90 .082 .260 1 10 13 0 
510 24 47 90 
.154 .193 1 8 9 8 
511 33 65 90 .146 . 183 0 6 4 2 
12 19 17 . 169 .295 14 23 27 7 512 
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Table 6 
Individual scares for trials to first avoidance (TFA), trials to 
three consecutive avoidances (TCA), trials to nine out of ten con-
secutive avoidances (NTA), reciprocal of latency over the first 
five CRL1) and last five trials (RL2), avoidances over blacks of 
thirty trials (BTT) and number of intertrial responses (ITR) far 
Ss in group NAS 
Dependent variables 
Subject No. 
TFA TCA NTA RL BTT ITR 
1 2 1 2 3 
sl 18 34 62 .170 .364 3 17 20 6 
52 41 44 48 .184 .242 0 16 19 1 
53 48 90 90 .111 .182 0 3 3 3 
54 5 21 51 .176 .282 7 24 24 8 
s5 42 90 90 .154 .182 0 1 6 2 
56 35 71 90 .136 .165 0 5 5 2 
57 23 41 41 .167 .209 2 19 19 2 
sa 15 23 41 .158 .357 8 20 26 3 
69 2 25 37 .163 .236 9 22 22 2 
6 10 10 71 90 .163 .416 3 
10 12 9 
5 11 18 40 90 .107 .180 2 9 
9 2 
5 12 34 55 90 .158 
.181 0 10 7 2 
53 
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Table ? 
Individual scores for trials to first avoidance (TFA), trials to 
three consecutive avoidances (TCA), trials to nine out of ten con-
secutive avoidances (NTA), reciprocal of latency over the first 
five (Rll) and last five trials (RL2), avoidances over blocks of 
thirty trials (BTT) and number of intertrial responses (ITR) for 
Ss in group NSA 
Dependent variables 
Subject No. 
TFA TCA NTA RL BTT ITR 
1 2 1 2 3 
51 28 40 40 .1?3 .265 1 20 19 12 
52 50 68 90 .158 .223 0 5 16 1 
53 38 90 90 .1?1 .225 0 6 9 8 
54 49 90 9G .116 .1?9 0 1 3 4 
55 20 53 58 .132 .222 6 15 23 3 
56 65 83 90 .168 .265 0 0 14 4 
57 2? 82 90 .15? .218 1 5 1? 6 
sa 19 64 ?6 .162 .342 2 10 23 6 
Sg 56 90 90 .158 .200 0 1 1 16 
S1o 26 40 5? .161 .3?0 1 1? 2? 10 
511 40 58 58 .151 .24? 0 
g 26 8 
512 ?3 86 90 .166 .242 
0 0 6 2 
54 
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Table 8 
Individual scores for trials to first avoidance (TFA), trials to 
three consecutive avoidances (TCA), trials to nine out of ten con-
secutive avoidances (NTA), reciprocal of latency over the first 
five (RLl) end last five trials (RL2), avoidances over blocks of 
thirty trials (BTT) end number of intertrial responses (ITR) for 
Ss in group NAA 
Subject No. DependPnt variables 
55 
TFA TCA NTA RL BTT ITR 
1 2 1 2 3 
51 45 90 90 .158 .171 0 1 0 2 
52 76 90 90 .168 .181 0 0 2 3 
53 57 90 90 .166 .232 0 3 8 10 
54 78 90 90 .125 .185 0 0 2 0 
55 42 90 90 .113 .187 0 3 2 1 
56 15 26 90 .168 .188 9 17 18 10 
57 20 27 35 .163 .403 4 25 29 8 
sa 47 61 90 .158 .248 0 6 15 2 
59 4 33 90 .191 .202 4 11 9 5 
S1o 33 76 90 .137 .178 0 7 7 9 
511 16 18 26 .148 .471 9 
23 21 11 
512 27 31 31 .169 .694 
1 24 30 3 
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Table 1 
56 
Newman Keuls multiple comparisons between means for a prior training 
(P vs. N) x drug during prior training (A vs. S) interaction on 
trials to first avoidance 
Treatments 
Totals 
PS 
PA 
NA 
NS 
q.gg (r,88) 
/nMSres q.gg (r,88) 
PS 
PA 
NA 
NS 
PS 
304 
r=2 
3.76 
302.34 
PS 
PA 
627 
323 
PA 
** 
NA NS 
761 781 
457 477 
134 154 
20 
r=3 r=4 
4.28 4.60 
344.15 369.88 
NA NS 
** ** 
•• p .01 
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Table 2 
Newman Keuls multiple comparisons between means for a prior train-
ing (P vs. N) x drug during prior training (A vs. S) interaction 
on trials to three consecutive avoidances 
Treatments 
PS 
PA 
NA 
NS 
q. 99(r,88) 
Totals 
791 
1186 
1327 
1435 
/nMSres q.99Cr,88) 
PS 
PA 
NA 
NS 
PS PA 
791 1186 
395 
r=2 r=3 
3.76 4.28 
212.62 226.85 
PS PA 
•• 
NA NS 
1327 1435 
536 644 
141 259 
108 
r"'4 
4.60 
235.17 
NA NS 
•• •• 
•• p .01 
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Table 3 
58 
Newman Keuls multiple comparisons between means for a prior train-
ing (P vs. N) x drug during prior training (A vs. 5) interaction on 
reciprocal of latency over the first five and last five trials 
Treatments PA NS NA PS 
Totals 9.475 9.929 10.047 11.935 
PA 9.475 .454 .572 2.460 
NS 9.929 .118 2.006 
NA 10.047 1.888 
PS 11.935 
r=2 r=3 r=4 
q.99 (r,BB) 3.76 4.28 4.60 
/nMSres q.gg(r,BB) 1.425 1.622 1.743 
PA NS NA PS 
PA •• 
NS •• 
NA •• 
PS •• 
••p .01 
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Table 4 
Newman Keuls multiple comparisons between means for a drug during 
avoidance training (A' vs. 5') x blocks of trials interaction on 
number of avoidances over blocks of thirty trials 
Treatments A'l 5'1 A1 2 A'3 5 ' 2 5'3 
Totals 112 244 502 ?19 ?51 805 
A'l 112 132 390 60? 639 693 
5'1 244 258 4?5 50? 561 
A'2 502 21? 249 302 
A'3 ?19 32 85 
5'2 ?51 54 
5'3 805 
r=2 r=3 r=4 r=5 r=6 
q.99(r,l?6) 3.?0 4.20 4.50 4.?1 4.87 
/nM5res q.99(r,l?6) 109.96 124.82 133.?4 139.98 144.?3 
A'1 5 1 1 A'2 A'3 5'2 5'3 
A'l ** ** ** ** ** 
5'1 ** •• ** ** 
A'2 ** ** ** 
A'3 
5'2 
5'3 
** p • 01 
59 
Treatments NAl PAl NSl 
Totals 61 66 69 
NAl 61 5 8 
PAl 66 3 
NSl 69 
PSl 160 
NS2 235 
NA2 2?6 
NA3 315 
PA2 349 
NS3 358 
PA3 388 
PS2 393 
P53 463 
r=2 
q.99(r,1?6) 3.?0 
/nMS res q.99 ??.?? 
r=8 
q. 99(r,1?6) 5.12 
/nMS res(r,1?6) 10?.62 
NA1 PAl NS1 
NA1 
PAl 
NS1 
PS1 
NS2 
NA2 
NA3 
PA2 
NS3 
PA3 
PS2 
PS3 
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Table 5 
PSl NS2 NA2 
160 235 2?6 
99 1?5 215 
94 169 210 
91 166 20? 
?5 116 
41 
r=3 r=4 
4.20 4.50 
88.28 94.59 
r=9 r=10 
5.21 5.30 
109.51 111.40 
PS1 NS2 NA2 
** •• •• 
•• •• ** 
** •• ** 
** 
60 
NA3 PA2 NS3 PA3 PS2 PS3 
315 349 358 388 393 463 
254 288 29? 32? 362 402 
249 283 292 322 35? 39? 
246 280 289 319 354 394 
155 189 198 228 233 303 
80 114 123 153 158 228 
39 ?? 86 112 121 18? 
34 43 ?3 ?8 148 
9 39 44 114 
30 35 105 
5 ?5 
?0 
r=5 r=6 r=? 
4.?1 4.8? 5.01 
99.00 102.36 105.31 
r=11 r=12 r=13 
5.38 5.44 5.51 
113.08 114.34 115.82 
NA3 PA2 NS3 PA3 PS2 PS3 
** ** ** ** •• •• 
** •• ** ** •• •• 
•• •• •• •• ** •• 
•• ** ** ** •• ** 
** ** ** •• ** ** 
•• ** ** 
** 




